in transforming society and warfare, the numbers of scientists and engineers graduating from US colleges and universities nationwide continues to decline. The question this Strategic Research Project will attempt to answer is what the Army, industry, and the nation can do to promote and encourage larger numbers of US youth to pursue technical degrees. This paper examines: 1) immigration reform, 2) instituting new scholarship programs and eliminating barriers in others, 3) collaborating with schools and establishing military active pages, 4) funding the brightest science teachers to conduct research at Army research facilities, 5) establishing a strategic communications plan, 6) sponsoring traveling science programs and establishing science fairs, 7) establishing technical courses, 8) changing the new Post 9/11 GI Bill, and 9) leveraging industry.
STRENGTHENING THE SCIENTIFIC CAPACITY AVAILABLE TO SERVE THE NATION
At a time when science and technology continues to play an ever-increasing role in transforming society and warfare, the numbers of scientists and engineers graduating from US colleges and universities nationwide continues to decline. 1 growth…would have continued to languish at the rate of the preceding twenty years." 4 The US economy will suffer a significant down turn and our national security will suffer if state of the art technology is not developed, accessed, and adopted within our borders.
The US' "level of technological achievement generally will be defined in terms of its investment in integrating and applying the new, globally available technologieswhether the technologies are acquired through a country's own basic research or from technology leaders." 5 Additionally, our national security will suffer if our economy cannot sustain the best military force in the world. The key to US economic growth is technology development. "It is no wondered that economist Edwin Mansfield calculated as much as a 40 percent return for the federal investment in basic university-based research." 6 Further, a strong military requires a strong economy. There are intrinsic reasons for increasing our scientific and engineering capacity other than driving the economy to sustain a powerful military. For instance, technological advances within the DOD often result in "spin-off" technological applications in the private sector that further fuel the economy.
Many experts agree that the US will retain its edge across all the dimensions of power through 2020. Still, the US visualizes the closing technology gap with China, India, and others as evidence of its relative power position eroding. 7 Staying ahead of our adversaries in technology, not only helps to keep the military strong, it also acts as a psychological deterrent to other nations, which helps thwart any consideration our adversaries may have to engage the US in military conflict. This is because, the intellectual brainpower needed, the actual development of technology, and the vast economic resources required of a competitive country to close the military capabilities gap with the US are daunting and costly. To ensure it maintains this technological edge, the US must feed the technological furnace with the brightest and best-educated individuals available.
Solution
How does the US acquire the brightest and best-educated individuals in the world? There are only two options for the US: 1) attract the best minds from around the world or 2) educate them ourselves, within the population of the US.
Immigration Reform. Many bright young people in the US today are immigrants or from immigrant families. From the author's private industrial experience in research and development, many technology driven companies specifically sift through resumes looking for personnel educated in leading research universities from around the world.
For example, many hiring managers consider Peking University as one of the best research universities in the world, ranked 14 th in 2006. 8 The US must dramatically increase efforts in searching out the brightest students from around the globe, bring them to the US, and then keep them here.
To attract the brightest and best-educated individuals from around the world the US must institute less restrictive immigration policies for technical people. Many of the best foreign students from around the world already come to the US for their advanced education. The US must seek to ensure that many of the brightest foreign students desire to stay by providing them better opportunities within the US than in their own country. The US can streamline the citizenship process for the brightest foreign students just as the US does for US military members who are not citizens. Currently,
US military members in support of Operation Iraqi Freedom and Operation Enduring
Freedom hail from 52 different countries. 9 Thousands of immigrant troops have made, and are making extraordinary sacrifices for the US. Recent policy has streamlined the citizenship process for service members in combat zones. 10 We should extend this streamlined citizenship process to those individuals that can strengthen our nation's scientific and engineering capacity as well. 12 Although, Mr. Phillips does not track how many of his students go on to pursue careers in the technical or scientific arena, he was able to name four former students that are science teachers and a fifth that is his principal: a great testament to his professional skills as an educator. 13 Mr. Phillips has adapted the JASON Project as part of his science curriculum.
The JASON Project is a nonprofit subsidiary of the National Geographic Society that connects young students with great explorers and grand events to inspire and motivate them to learn science. 14 The project's curriculum is for fifth-through eighth-grade classrooms, but is easily adapted to other grades as well. 15 The JASON Project is a student's gateway to science adventure. For instance, Mr. Phillips' students venture around the world via an interactive website and familiarize themselves with the staff of scientists associated with the JASON Project adventure. Students are required to adopt a specific online scientist of their choosing and write about that particular scientist's interests and create a short biography of the scientist. 16 Students not only study their local environment, but also compare it to another part of the world; developing a global perspective of the issues challenging our global environments. In addition, to enhance the unique learning experience provided by the JASON Project, the PCIS team utilizes theme-based learning and a multidisciplinary curriculum involving real science studies. 17 The JASON Project includes an interactive website, live broadcasts, curriculum, teacher's guide, videos, and many other resources. 18 The PCIS team incorporates brain-based learning which provides their students with unforgettable learning experiences. 19 Brain-based learning targets the structure and function of the brain. It revolves around the notion that everyone learns in ways that are best suited for themselves. One of the best-known authors of brain-based learning is Dr. Marcia Tate.
Dr. Tate is the former Executive Director of Professional Development for the DeKalb
County School System, Decatur, Georgia and is currently a National Educational Consultant. 20 Mr. Phillips is a Dr. Tate fan and encourages others to engage students with her brain-based learning strategies. 21 These types of strategies suggest that students do not optimally learn using traditional methods of instruction (e.g., worksheets, sterile environments, bright lights, et cetera) but need to be actively engaged in their own learning and that is what Mr. Phillips brings to his classroom, hands-on techniques that help students learn in more motivating and engaging ways.
In 2005, the JASON Project traveled to the Panamanian rainforest and Mr.
Phillips introduced his class to the project by reading The Great Kapok Tree. 22 Mr.
Phillips had his students compare the rainforest in Panama with their local forest in
Plymouth and discussions and debate centered on the value of using the rainforest's resources or preserving them for the future. 23 Each student created a JASON Journal to keep field notes, measurements, reflections, drawings, and test results. 24 An additional student requirement for the JASON Journal was to create an informative factfilled cover about the project. 25 Mr. Phillips' students then constructed a web page and populated it with rainforest and Plymouth vernal pool animals, scientific names, fun facts, habitats, bibliographies, original drawings, and background information that other JASON Project students from across the country could access. 26 The teachers and students replicated a rainforest in a large hallway utilizing many after-school sessions where trees were constructed from carpet tubes, a river was made out of blue paper, et cetera.
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In preparation for a field trip to a local pond mini-lab, stations were set up around the room to determine sediment analysis, weather conditions, temperature, water clarity, density, salinity, pH levels, current speed, dissolved oxygen, and invertebrate populations. 28 Students entered the lab data into their JASON Journals and then conducted the experiments again at the local pond during their field trip. 29 This science project was a multidisciplinary curriculum utilizing real-world science studies where the language arts teacher conducted a writing reflection; the geography teacher used Global Positioning System (GPS) to determine their location; the math teacher determined the slope of the beach; and the reading teacher conducted a scavenger hunt for species using a field guide. 30 To everyone involved, this was team teaching and experiential learning at its finest. To capture the students' hearts and minds with technology, Mr. Phillips turned to the television (TV) studio located in PCIS and his expertise as a TV Technology teacher. 32 He trained a student crew to operate the TV studio and they frequently interview guests, like the Rangers that work the Cape Cod Canal. 33 The interviews include a question-and-answer session with a live student audience and include Public Science Lessons (PSLs) commercials created by students from previous-summer camp sessions. 34 Upon completion, the students transmitted the production on a local cable channel reaching an estimated 40,000 households in Plymouth, which accomplishes three things: 1) it educates the students, 2) it educates the public, and 3) it is a great public-relations tool for the school. 35 By revolving a portion of the PCIS science curriculum around the JASON 37 This explains why the US educational system has only 41 percent of eighth-grade students receiving mathematics instruction from teachers who specialize in mathematics, the international average is 71 percent. 38 As a result, less than one-third of US fourth-and eighth-grade students perform at or above the proficient level in mathematics.
39
Treat Science Teachers Like Professors. Money is extremely important but it is not the total answer to recruiting and retaining highly qualified math and science teachers. The Army should offer the brightest science teachers the opportunity to conduct research at US Army Research facilities. The Army must fund these high quality science teachers through the summer. The Army must allow teachers to bring the top science students from their school system to assist in the research as well. The
Army should fund the top science teachers to attend conferences in technological areas that stimulate their research and teaching interests so they return to their classes with more thought provoking way to stimulate their students.
Establish a Strategic Communications Plan. The Army must establish a strategic communications plan to communicate to the public and to political leaders the value of properly educating future technical professionals. The Sputnik launch led to education reform in the 1950s and federal programs were set up to recruit high school students to become science and engineering majors. 40 The educational reform developed: 1)
innovative ways of teaching science and mathematics, 2) new educational materials, 3)
federally funded workshops, and 4) mentorship programs where senior scientists, mathematicians, and engineers worked with teachers and other educators. 41 During the Sputnik era, student achievement scores on science exams rose after the reform. 42 The country cannot wait for another Sputnik to shock the average citizen and the government back into action. 43 Army Support to School Systems. A common theme of the educators and administrators (e.g., teachers, principals, and presidents) interviewed in this paper was funding. 44 Whether it is a shortage of microscopes, old science textbooks or a broken weather station in the science laboratory, funding is just not available to fix or replace everything. The Army should support school systems with excess scientific equipment bound for the Defense Reutilization and Marketing Offices (DRMO) and provide a mechanism to provide funding when a school system lacks the resources to purchase new scientific books. In addition, all educators interviewed agreed that the military could stimulate scientific study by sponsoring a traveling science program. 45 The program could range in duration from a few hours during the school day, a weekend, or even a science camp conducted over the summer months. 47 These military scientists have the desire to help young students experience a science fair. For those students that may seem a little inhibited or afraid of such an undertaking, the initial step might entail attending a science fair with a science teacher or mentor and exploring the many exciting and creative displays that are available to capture the imagination.
Students could then write a report on their favorite exhibit. A science fair would inspire these young scientists, especially when an exhibitor, a school aged student, like themselves, explains the science project to them first hand. This type of event might encourage younger students to submit projects in future science fairs. This approach would strengthen existing science programs and stimulate many future scientists. In accordance with a viable educational system, sharing the new Post 9/11 GI Bill benefits with family members is an exemplary project. 55 However, to promote and and fees at a private school are greater than the maximum rate VA will pay in that state, VA will pay $1 more for every $1 cut the school make in its tuition rate. 57 Hopefully, the VA and private schools can meet in the middle so the student does not bear the burden.
Innovative Approaches in Industry. Private industry also has a responsibility to ensure that the technology pipeline of highly educated people is continual flowing into their organizations. Many organizations make up the shortfall of technically qualified scientist and engineers by farming out the work to other countries. However, some projects in the support of DOD require the work to stay in house for security reasons. MathMovesU glorifies mathematics by having star athletes pose math problems to kids. 61 Raytheon's program has already earned 450 students $1,000 scholarships, paid out $165,000 in grant money to teachers who create more inviting math lesson plans, and the schools where scholarship winners attend also earn $1,000 awards.
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The Internet-based project recorded a one-night high login rate of 18,000 kids. curriculum that leads to a technical degree.
The Army needs to follow suit as NGC has done by instituting an educational program, which helps teachers inspire students to pursue technical degrees. The Army should offer the brightest science teachers the opportunity to conduct research at US Army research facilities. The Army should fund these high quality science teachers through the summer. The Army should fund the top science teachers to attend conferences in technological areas that stimulate their research and teaching interests so they return to their classes with more thought provoking way to stimulate their students. This type of program gives America's best teachers first hand science and technology experiences so they return to their classrooms with more thought-provoking ways to teach and inspire our scientifically inclined youth.
The purpose of this research is to stimulate interest in reversing the trend of declining scientists and engineers graduating from America's colleges and universities nationwide. Many potential ideas, large and small, are introduced that may have significant positive impact on this negative trend. Some ideas are simple concepts but still require the cutting of bureaucratic red tape. Others are larger undertakings requiring money, time, and the right individual to champion the particular initiative. These
